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P A R T 2 O F A S E R I E S O N D I E T A N D W E I G H T L O S S

By Dónal P. O’Mathúna

PART 1 OF THIS SERIES LAST MONTH EXAMINED THE EFFECTIVENESS

of low-carbohydrate (Atkins-type) diets for weight loss. This
Part 2 will focus on the effectiveness of the more traditional low-fat
diets. These diets have come under criticism from some who claim
that fat consumption in the range of 18-40% has little impact on
body fat.1 They note that while obesity was becoming an epidemic,
Americans decreased the proportion of fat in their diets from 40%
to 32%.2 However, while the percent fat in the diet has decreased,
the actual per capita consumption of fat and simple carbohydrates
(like sugar, syrup, and processed flour and rice) has increased every
year.3 This review will examine recent evidence on whether reduc-
ing fat in people’s diet is an effective way to lose weight. 

Background
Interest in low-fat diets arose following the revelation of little suc-

cess with  initial efforts to curb the prevalence of obesity.4 Protocols
that only restricted calories or added appetite suppressant drugs
were found to have beneficial short-term effects, but not long-term
benefits. Meanwhile, the dietary fat content was being studied for its
effect on heart disease. A number of randomized controlled trials
(RCTs) reported an almost accidental finding that subjects with
heart disease randomized to low-fat and ultra-low-fat diets lost
weight—even without intending to. Some cardiac trials followed
subjects on low-fat diets for up to four years and found small, but
sustained, weight loss.4 The next step was to directly examine
whether low-fat diets were effective in helping overweight people
lose weight. 

Mechanism of Action
Fat is a logical target for weight-loss strategies. Fat contains more

than twice as many calories per gram as protein or carbohydrate 
(9 kcal/g vs. 4 kcal/g, respectively).3 Therefore, replacing fat with
protein or carbohydrate leads to fewer calories without requiring a
reduction in the amount of food eaten. Thus, reducing fat may be an
effective way to reduce total calorie intake. Another factor that may
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contribute to total calorie reduction is that fat is relative-
ly less satiating compared to protein or carbohydrate.5

Replacing fat with other food groups may therefore
leave people more satiated, thus reducing how much
they eat and leaving them less inclined to snack between
meals. Also, a large body of short-term studies has
shown that fat tends to improve the taste of foods, which
increases the tendency for people to over-consume
them.1 One of the limitations with low-fat diets then is a
tendency for the foods to be less tasty, which makes
long-term adherence problematic. 

Clinical Studies
A meta-analysis of 16 controlled trials of low-fat

diets was published in 2000.1 Included trials lasted at
least two months and did not restrict total calorie intake.
Those on the low-fat diets reduced the percent energy
from fat by between 3% and 24%, compared to the con-
trol group. The change in body weight in different stud-
ies ranged from losing 11.4 kg to gaining 0.8 kg. The
amount of weight lost correlated best with pretreatment
weight (P < 0.05). Those entering studies within the nor-
mal weight range (60-72 kg) showed no weight change
if on a low-fat diet, in contrast to those in a control group
who showed slight weight gain. A dose-response rela-

tionship was found between the percentage dietary fat
intake and weight loss (P < 0.005). This meta-analysis
was not without its limitations, however.5 Only two of
the reviewed trials had weight loss as a primary outcome
measure (the others focused on blood lipids), four of the
trials involved subjects who were not overweight, and
less than half of the trials lasted more than six months. 

A more recent systematic review examined RCTs
conducted specifically for the purpose of examining
weight loss in overweight or obese subjects without seri-
ous disease.5 All trials lasted at least six months and
compared a low-fat diet with another diet in which all
subjects were given dietary advice. Six studies met the
review’s inclusion criteria, with the low-fat diets recom-
mending either 20-30 g/d fat or a diet containing 20%
fat. The control diets included low-carbohydrate,
restricted-calorie, and moderate-fat diets. A meta-analy-
sis was conducted on the results of the 594 participants
in the six trials, 92% of whom were women. The results
found no significant differences between the low-fat
diets and the other diets for changes in weight, with
overall weight loss in all trials at 12-18 months follow-
up being 2-4 kg. A limitation with the studies included
in this review was the relatively high drop-out rates, up
to 40% in one study. 

The Health Technology Assessment Programme
makes evidence-based clinical reports available to the
United Kingdom’s National Health Service. A 2004
report systematically reviewed RCTs of weight-loss
strategies that lasted longer than 12 months.6 The best
strategy (with participants losing on average 5.31 kg
after 12 months) were low-fat diets. The next most effec-
tive strategies were various weight-loss drugs (leading to
weight loss of 2-3 kg after 24 months). The report con-
cluded there was insufficient evidence on the long-term
effectiveness of other diets. Adding a planned exercise
program to a low-fat diet resulted in loss of an additional
1.95 kg at 12 months. Adding behavioral therapy to a
low-fat diet resulted in even greater weight loss: an addi-
tional 7.67 kg. However, the report noted that the latter
finding was based on studies with very small numbers of
subjects and should therefore be viewed tentatively. Two
studies combining a low-fat diet with both exercise and
behavioral therapy found no additional benefit. 

Two more recent studies reviewed in Part 1 of this
series compared low-fat diets to low-carbohydrate (e.g.,
Atkins) diets. These found that weight-loss after six
months was greater on the low-carbohydrate diet, but
then equivalent at 12 months. A subsequent study found
similar results after a 10-week trial, with participants
losing 6.8 kg on a low-carbohydrate diet and 7.0 kg on a
low-fat diet (no significant difference).7
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Adverse Effects
Concerns have been raised that low-fat diets may

adversely affect blood lipids. Increases in total triglyc-
erides and reductions in HDL-cholesterol serum levels
have been found in some studies of low-fat diets. How-
ever, these findings appeared in trials where carbohy-
drate replaced fat in isoeneregetic studies in which
weight loss was prevented.1 When studies permitted ad
libitum consumption of carbohydrates (like all those
reviewed here), some weight loss occurred and all lipid
levels changed in a more heart-healthy direction. 

Low-fat diets can be problematic if simple carbohy-
drates replace the fat. Instead, complex carbohydrates
should be added, in particular those of vegetable, fruit,
and whole-grain origin, that carry the additional benefit
of being rich in vitamins, minerals, and trace elements.1

Vegetables, in particular oat bran, legumes, and barley,
also provide additional fiber, especially soluble fiber,
which helps increase satiety. 

Conclusion
Low-fat diets have been found to effectively lead to

weight loss. In the short term, weight loss may be
greater with low-carbohydrate diets. However, at 12
months and later, low-fat diets are at least as effective as
other diets. In tackling obesity and weight gain, long-
term results are extremely important, but have been
hampered by a lack of data. For the last 10 years, the
National Weight Control Registry has tracked people
(mostly women) who have successfully lost weight, at
least initially.8 Results from a study of 2,700 people
were presented at the North American Association for
the Study of Obesity meeting in November 2004. The
type of diet used made no difference in how people lost
weight, but those who subsequently increased their fat
intake regained the most weight. Low-fat diets may
therefore be an important step towards developing long-
term healthy eating patterns. 

Recommendation
Low-fat diets are as effective as other diets in achiev-

ing weight loss when participants are monitored for at
least a year. The additional carbohydrate should be made
up primarily of vegetables and fruits. Exercise is also
crucial, and probably not only to increase energy expen-
diture. Researchers have hypothesized that weight loss
leads to a reduction in fat oxidation and resting energy
expenditure.5 Therefore, unless exercise is increased,
resting metabolic status will make weight gain almost
inevitable. Evidence also supports the importance of
group therapy and support. Overall, then, patients
should be advised that weight loss still depends on

developing a balanced, healthy diet, increasing exercise,
and finding support from those around them.   ❖

Dr. O’Mathúna is a lecturer in Health Care Ethics at the
School of Nursing, Dublin City University, Ireland. 
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Magnesium and Riboflavin
for Migraine: A Review 
By Mary L. Hardy, MD

MIGRAINE, DEFINED AS AN EPISODIC HEADACHE DISOR-
der accompanied by neurological symptoms, is

one of the most debilitating and under-diagnosed neuro-
logical conditions afflicting otherwise healthy people.
Migraine headaches are most common in people aged
35-45 years and affect more than 11 million Americans
(6-8% of men and 18% of women). As many as 5.5 mil-
lion patients (3.4 million women and 1.1 million men)
experience at least one migraine attack per month.
Patients complain of increased sensory sensitivity, gas-
trointestinal disturbances, vasomotor symptoms, and
pain, which can be disabling. Self-reports of pain intensi-
ty are high, rating an average of 7 on a 10-point scale.1-4

Although the direct costs of treating migraine
headaches are significant, the indirect costs, including
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decline in quality of life, are much greater. If decreased
productivity and absence from work are included in the
determination of economic costs, 51% of women and
38% of men have experienced six or more lost work-
day equivalents per year as calculated in a recent study.5

Further evaluation including these factors shows that
combined direct medical and other indirect costs were
25% greater for all migraine patients compared to 
controls according to an economic analysis, but for 
more severely affected patients the costs were more than
50% greater.6 Thus, migraine is a common illness asso-
ciated with significant costs for patients, the medical
system, and the general economy. Management of the
frequency, severity, and symptoms of attacks would be
valuable. 

Conventional Treatment
Despite the marked symptoms and disability associat-

ed with migraines, 31% of American patients with fre-
quent migraines (more than six per year) reported in a
telephone survey never seeing a doctor for diagnosis or
care.7,8 In fact, up to 57% of people who meet the crite-
ria for migraines have not been diagnosed by a physi-
cian.9 It is therefore not surprising that the most popular
therapy for these patients was over-the-counter (OTC)
medications (49%), followed by prescription medication
only (23%), and combinations of prescription and OTC
medications (23%).10

Despite new choices for abortive and prophylactic
therapy,11 compliance with prescribed medications for
migraine is not high. Two-thirds of migraine sufferers
reportedly delayed or avoided doses of prescribed med-
ications due to concerns about side effects, even if need-
ed to treat active attacks.12 Many patients do not find
prophylactic therapy effective enough to continue. Real-
istic estimates of therapeutic gain for conventional pro-
phylaxis is in the range of 30-40%.13 Finally, the majori-
ty of prophylaxis users quit or change therapy quickly,
with the median duration of use equal to 2.8 months.14

Even the most popular prophylactic therapy in one
study, valproic acid, only had a retention rate of 40% at
one year. Therefore, a safe, effective, easily available
alternative for prophylaxis would be of interest to most
migraine patients. 

CAM Therapies for Headache
As with many other chronic conditions for which

conventional therapy has not been completely effective,
headache sufferers commonly turn to complementary
and alternative (CAM) therapies for relief. A survey of
attendees at the headache clinic of a tertiary care med-
ical center showed that 85% of the patients had used

CAM therapies and rated them to be of benefit 60% of
the time.15 Efficacy for alternative therapy was reported
despite the fact that these patients were, in general,
severely affected by their disease and had failed multiple
attempts at conventional care. Migraine headaches were
the most common type of headache experienced by this
group, while massage therapy (42%), meditation (37%),
and exercise (30%) were the most commonly used ther-
apies. However, use of herbs (15%) and vitamins/nutri-
tional supplements (14%) also were reported.15

Because of similar findings, some experts have rec-
ommended trying safe and possibly effective CAM ther-
apies for selected patients.16 One review article cites
positive evidence for magnesium, feverfew, and
riboflavin and recommends their use in combination.17

Mechanism of Action for Magnesium and Riboflavin
A role for magnesium in the pathogenesis of

migraines has been suggested by a variety of evidence.18

Low systemic magnesium (Mg) levels have been
demonstrated in the serum, saliva, erythrocytes, mono-
cytes, and/or central spinal fluid of migraineurs.19-26

However, it may be ionized Mg, not total Mg, that is
most closely correlated with migraines. 

In one series, serum Mg was observed to be normal
while serum ionized Mg was low in 42% of migraine
patients measured during an attack.26 A similar observa-
tion was made in subjects with menstrual migraine.27

Although there were no differences in total Mg levels
between groups, the percentage of subjects with low
ionized Mg was high (45%) during menstrual migraines
and quite low during menstruation without migraines or
between attacks (15%). In addition, the ratio of ionized
calcium (Ca) to Mg was high, suggesting that while Mg
levels were low, Ca levels were normal. 

Further, the presence of a relative deficiency in Mg
appears to be specific to migraine. The level of ionized
Mg in red blood cells was significantly lower in
migraine patients than in those suffering from tension
headaches (85% vs. 9.5%).28

Finally, it was demonstrated that 20 migraine patients
retained significantly more of an oral magnesium load-
ing dose (3,000 mg of magnesium lactate in 24 hours)
than healthy volunteers, again suggesting a greater
retention of Mg in migraine patients (P < 0.0001).29 This
evidence led investigators to postulate that migraine
could be, at least in part, a Mg-deficiency disease and
that Mg replacement could be an effective treatment. 

Riboflavin (vitamin B
2
), first mentioned as a treat-

ment for migraines in 1946, has been shown to work 
via a different mechanism than beta-blockers in the 
prophylaxis of migraine headaches.30 Mitochondrial
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dysfunction, resulting in impaired oxygen metabolism
and deficient mitochondrial energy reserve, has been
proposed to play a role in migraine pathogenesis.31-33

Riboflavin, a cofactor in the electron transport chain, is
thought to have a key role in the oxidative phosphoryla-
tion of adenosine phosphate and therefore in intracellu-
lar energy production. In fact, a decrease in the phospho-
rylation potential of the brain has been demonstrated
between attacks of both classic and common migraines,
lending credence to this hypothesis.31,32

Clinical Trials
Magnesium. The strength of the association between

low levels of Mg and migraine lends weight to the
assumption that Mg replacement may be of benefit in
treating or preventing migraine headaches. Mauskop
and colleagues have reported on the efficacy of intra-
venous (IV) magnesium on the relief of a variety of
headache types, including migraines.22,34 Forty consecu-
tive patients suffering from migraine (n = 27) and other
types of acute headaches were enrolled in a case com-
parison trial conducted at an outpatient headache clin-
ic.34 After measurement of serum ionized Mg, an IV
infusion of 1 g of magnesium sulfate was administered.
Response was generally good; 80% of the subjects
reported at least a 50% decrease in pain within 15 min-
utes of the infusion (complete relief was reported for 26
of these responders). For 56% of the responding
patients, relief was durable and the pain did not worsen
over the next 24 hours. For 18 of the patients, pain relief
lasted longer than 24 hours. These 18 patients with the
most durable response had lower average serum ionized
Mg levels than partial or non-responders. For migraine
headache sufferers, good relief of associated symptoms
such as photophobia and nausea also was reported. 

This same research group reported similar results for
40 migraine patients enrolled in another open trial using
a similar protocol.22 Thirty-five patients reported 50% or
greater reduction in pain within 15 minutes of receiving
an IV infusion of 1 g of magnesium sulfate. Again,
lower serum ionized Mg levels were statistically more
likely to be found in subjects with the best response to
therapy (P < 0.001). Although these results were promis-
ing, the non-randomized design and the possibility that
some of the patients in the second study also were
included in the first trial limited generalizability of these
findings. The results were, however, replicated by anoth-
er research group using a similar intervention (1 g IV
MgSO

4
infusion) for 30 patients in a randomized, dou-

ble-blind placebo-controlled trial.35 All patients in the
active group showed some response to treatment. More
than 80% of patients in the active group reported greater

than a 50% reduction in pain and all accompanying
symptoms were completely ablated, even if the pain was
not completely removed. Thirteen patients reported
complete disappearance of pain. The placebo response
rate was 7%. Mild side effects, such as burning sensa-
tion in face or flushing, were reported by most patients
(86.6%), but none required cessation of therapy.
Although the method of randomization was not ade-
quate (patients were enrolled sequentially first in active
treatment then placebo), the blinding was appropriate.
The results of this trial demonstrate superiority of IV
Mg over placebo for treatment of acute migraine attack. 

A second, larger (n = 60) randomized, double-blind,
placebo-controlled trial examined the efficacy of 1 g of
IV MgSO

4
in migraine patients with and without aura.36

This group reported a better analgesic response in
migraine patients with aura than without (37% vs. 17%
analgesic therapeutic gain at 1 hour). Response to photo-
phobia was good, but treatment in this trial was less use-
ful for control of nausea. 

Mg has demonstrated a significant effect on acute
migraine, but the IV method of administration would not
be appropriate for use as a prophylactic medication.
Three trials in adults and two in children have investigat-
ed a variety of regimens for efficacy in reducing severity
and/or frequency of migraine attacks. A small study of
20 patients with menstrual migraines randomized
patients after two menstrual cycles to either 360 mg/d of
magnesium pyrrolidone carboxylic acid or placebo for
two months.37 Two months of open-label treatment fol-
lowed the blinded portion of the trial. Pain Total Index
was significantly lower in treated patients than in place-
bo patients (P < 0.03), as was the number of days with
headache. A favorable response of other menstrual
symptoms also was reported in the treatment group. 

A larger, randomized, double-blind, placebo-con-
trolled multicenter trial was conducted of chronic
migraine suffers (2-6 attacks/month for at least two
years).38 Subjects were given 10 mmol of Mg twice
daily or placebo for 12 weeks. A reduction of at least
50% in pain intensity or duration of migraine attacks
was considered a positive response. Initial design called
for the enrollment of 150 patients, but an interim analy-
sis conducted after the first 60 patients completed the
protocol showed no difference in response between the
treatment and placebo groups, so the trial was stopped.
Side effects in the active treatment group were mainly
gastrointestinal (diarrhea and soft stools) and led to
withdrawal of only one patient. The exact formulation of
the magnesium salt was not described in the study, and
some researchers have ascribed the disappointing results
to poor bioavailability of the oral preparation.39
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In another randomized, double-blind, placebo-con-
trolled trial, 81 chronic migraine patients (average of 3.6
attacks/month) were given 600 mg/d of Mg (trimagne-
sium dicitrate equivalent to 24 mmol of magnesium).40

After 12 weeks of treatment, the attack rate was signifi-
cantly reduced in the treatment vs. placebo group (42%
vs. 16%, respectively, P < 0.05). Other parameters also
improved, such as duration of attack, pain intensity, and
medication usage. Again, mild gastrointestinal side
effects (diarrhea mainly) were reported. 

Migraine in children is less common than adults, but
availability of a safe prophylactic medication is even
more important in this group. A small, open trial of mag-
nesium pidolate in doses ranging from 1.5 to 4.5 g/d was
reported in children (average age: 10 years).41 Although
the majority of the children enrolled had migraine (n =
25), children with other episodic spasmodic conditions
also were included (n = 15). Results were not reported
separately for migraine patients, but a good clinical
response was reported in 73% of the cases at one month
and partial response in 12.5%. Most of the response seen
was achieved in the first month of treatment. Compli-
ance with the therapy was high and no adverse events
were reported. 

A second trial was performed, correcting a number of
the methodological problems with the previous study.42

The trial was double-blinded and placebo-controlled,
only migraine patients were enrolled, the numbers were
larger (n = 118), and Mg was dosed based on patient
weight (9 mg/kg of magnesium oxide or placebo in three
divided doses). A statistically significant decrease in
headache was found in the treatment group compared to
baseline (P = 0.0037), while the decrease in the placebo
group was not significant (P < 0.086). Headache severity
also was lower in the treatment vs. the placebo group 
(P < 0.003). Treatment was well tolerated. 

Riboflavin. While the clinical evidence for effective-
ness of riboflavin is not as robust as the data for magne-
sium, it is interesting. In a study designed to elucidate
the mechanism of action of riboflavin vs. beta-blockers
for migraine prophylaxis, data also were collected on
efficacy.30 Twenty-six patients were given either meto-
prolol 200 mg/d or riboflavin 400 mg/d for 12 weeks.
Headache frequency decreased significantly from base-
line in each group (P < 0.05) and the proportion of
patients reporting a decrease of at least 50% in attack
rate (responders) was similar in both groups (beta-block-
er 55% and riboflavin 53%). 

Two open-label trials examined the effects of
riboflavin alone. Forty-four migraineurs, enrolled for 3-
5 months, received 400 mg of riboflavin daily.43 The
first half of the patients also received 75 mg/d of aspirin.

Eighty percent of the patients were responders (≥ 50%
reduction of monthly migraine days) and no significant
added benefit was seen with aspirin. Migraine patients
with and without aura responded well to treatment. 

Another small open trial showed a similar degree of
improvement.44 Twenty-three patients, recruited from a
headache clinic, were given 400 mg of riboflavin per
day for six months. A significant reduction in headache
days, from four to two days per month was seen after
three and six months (P < 0.05). Use of medication to
abort attacks also significantly decreased (P < 0.05).
Treatment was reportedly well tolerated. 

The promising results seen in the open trials were
confirmed in a three-month randomized trial.45 Fifty-
five chronic migraine patients were randomized to
receive either 400 mg of riboflavin or placebo (low-dose
beta-carotene to color the urine). Results from the
riboflavin group were superior to placebo for both fre-
quency of attacks and number of headache days (P =
0.005 and P = 0.012, respectively). The number of
responders in the treatment group (60%) was four times
the placebo group response (P = 0.002) and the number
to treat for effectiveness was low at 2.3. Drug consump-
tion per migraine day was not different between the two
groups, suggesting that the attacks that did occur,
although reportedly less severe, were as responsive to
treatment as those in the placebo group. Minimal side
effects were reported in both groups. 

Combinations. A single study reports on the efficacy
of a combination product (400 mg riboflavin, 300 mg
magnesium, and 100 mg of feverfew extract per day for
12 weeks) as an effective prophylactic for migraine.46

Forty-nine patients with chronic migraines were
enrolled from a headache clinic. Patients were allowed
to continue prophylactic medication as long as therapy
had been stable for at least three months. At the end of
the treatment period, there was no significant difference
between placebo and treatment groups with respect to
attack rate, migraine days, migraine index, or triptan
use. However, both groups did show a significant
improvement over baseline. This outcome was con-
founded by the enrollment of moderately to severely
affected patients (many were already on more than one
prophylactic drug) and on the use of a low, but possibly
active, dose of riboflavin in the placebo. 

Formulation and Dosage
Magnesium. Intravenous use of 1 g of magnesium

sulfate infused over 15 minutes was effective in termi-
nating acute migraine attacks. However, the route of
administration limits utility. For prophylaxis, oral dosing
is preferred, but no single oral preparation was tested in
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all of the clinical trials. Recommended doses range from
200 to 400 mg of elemental Mg per day. The preparation
of Mg will affect tolerability and perhaps bioavailability.
Limited data suggest that citrate salts are better
absorbed; however, they are generally less available in
the marketplace and are more expensive. A good portion
of the research has been conducted with magnesium
oxide, which is more commonly available, and benefit
was usually seen. As always, caution should be used
when giving any magnesium formulation to patients
with renal insufficiency. Taking Mg with food may
decrease the incidence of stool softening or diarrhea.47

Riboflavin. Oral doses of 400 mg per day have been
consistently tested in clinical trials. Other than a bright
yellow discoloration of the urine, no significant adverse
effects have been reported. 

Conclusion
Evidence for the use of magnesium and riboflavin in

the treatment and prevention of migraine headaches is
encouraging. Use of these supplements appears to offer
a safe and well-tolerated therapeutic option that is likely
to be acceptable to patients. Although the only trial to
test these two agents in combination was negative, it is
reasonable to administer them together. They work
through different mechanisms of action and may provide
additive benefits for patients dealing with a difficult and
debilitating illness. 

Recommendation
Based on the clinical evidence to date, physicians can

safely recommend 400 mg/d of riboflavin and 200-400
mg/d of elemental magnesium to patients who suffer
migraines often enough to make daily prophylaxis a rea-
sonable choice.   ❖

Dr. Hardy is Associate Director, UCLA Center for Dietary
Supplement Research: Botanicals; and Medical Director,
Cedars-Sinai Integrative Medicine Program, Los Angeles, CA.
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Extract of Pelargonium
sidoides for Treatment 
of Acute Bronchitis 
and Tonsillopharyngitis
By Donald J. Brown, ND

ALTHOUGH ANTIBIOTICS CONTINUE TO BE USED FOR THE

treatment of acute bronchitis and tonsillopharyngi-
tis, there is a growing consensus among medical profes-
sionals worldwide that symptomatic treatment without
antibiotics may be the preferred course of therapy in
both conditions. With the exception of acute tonsil-
lopharyngitis due to group A beta-hemolytic streptococ-
cus (GABHS), recent clinical guidelines recommend
that patients with GABHS-negative tonsillopharyngitis
be told about the self-limiting nature of the illness and
treated with supportive care only.1,2 Although predomi-
nantly caused by viral infections, some reports have
placed the use of antibiotics for treatment of acute bron-
chitis as high as 70%.3 Overuse of antibiotics may lead
to gastrointestinal disorders, allergic reactions, and the
development of resistant organisms. 

Although many traditional herbal remedies have been
proposed for acute bronchitis and tonsillopharyngitis,
few clinical trials have been performed to support their
efficacy. One exception is the development of an extract
of pelargonium (Pelargonium sidoides DC, Gerani-
aceae) roots, referred to as EPs 7630 (Umckaloabo).
In recent years, the ethanolic root extract (1:9-11) has
become a popular herbal medicine in Germany,
approved for the treatment of acute bronchitis and acute
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tonsillopharyngitis, as well as acute sinusitis. New clini-
cal trials (pending publication) also support its efficacy
for the treatment of the common cold. 

Botany and Traditional Use
A member of the Geraniaceae family, Pelargonium

sidoides is native to the coastal regions of South Africa.4

Along with the closely related P. reniforme Curt, the root
has been used for centuries in South Africa to treat
coughs, upper respiratory tract irritations, tuberculosis,
and gastrointestinal complaints.5 The Zulu used the
terms “umKhulkane” (denoting respiratory infection)
and “uHlabo” (roughly meaning chest pain) to describe
what symptoms the root was used to treat. The herbal
remedy was introduced to Europeans in the late 19th
century by the Englishman Charles Stevens. On a trip to
South Africa to seek a cure for tuberculosis, he consult-
ed a tribal healer who gave him a strong decoction of the
root of P. sidoides. Fully recovered, he returned to Eng-
land with this new remedy and popularized it throughout
Europe as “Stevens’ Consumption Cure.”

Pharmacology
The primary constituents of the root of P. sidoides

include coumarins, tannins of the proanthocyanidin
type, and simple phenolic compounds.6 Although the
mechanism of action of the root extract is somewhat
unclear, in vitro studies suggest that it may be related to
antimicrobial7 and immunomodulatory8,9 properties that
have been demonstrated for the tannins (e.g., catechin,
gallocatechin, and gallic acid) and coumarins (e.g.,
umckalin). The immunomodulatory actions are mediat-
ed by the release of tumor necrosis factor alpha and
nitric oxide as well as the stimulation of interferon
release and an increase in natural killer cells.10

Clinical Studies
The subject of nine randomized trials conducted on a

total of 1,477 patients (680 of them children ages 6-12
years) to date, EPs 7630 has been shown to safely and
effectively shorten the severity and duration of acute
bronchitis, tonsillopharyngitis, and sinusitis.6 Perhaps
most notable has been the rapid recovery noted for chil-
dren with GABHS-negative tonsillopharyngitis. On a
practical note, the product used in these trials is palat-
able and easy to deliver to young children. Reports on
two published trials follow. 

Acute Non-GABHS Tonsillopharyngitis
In a randomized, double-blind, placebo-controlled

trial, 143 children ages 6-10, with non-GABHS tonsil-
lopharyngitis, received P. sidoides root extract (EPs
7630) or placebo at a dose of 20 drops (1 mL) three

times per day for six days.11 Children were diagnosed
less than 48 hours prior to starting the trial with a nega-
tive rapid test for GABHS and a Tonsillopharyngitis
Severity Score (TSS) ≥ 8 points. In the case of fever (≥
38.5° C), acetaminophen suppositories (500 mg) were
allowed from day 0 to day 4. The main outcome meas-
ure was change in TSS from baseline (day 0) to day 4.
TSS measures two subjective features of acute tonsil-
lopharyngitis: sore throat and functional impairment
(difficulty swallowing). It also objectively measures
symptoms of inflammation: pharyngeal erythema and
fever. Each symptom was assessed by an investigator
using a 4-point rating scale (0 = absent; 1 = mild; 2 =
moderate; 3 = severe). Secondary outcome criteria
included: 1) response criteria based on the TSS; 
2) change of individual symptoms and further com-
plaints including headache; 3) treatment outcomes
according to the Integrative Medicine Outcome Scale
(IMOS; complete recovery, major improvement, slight
to moderate improvement, no change, deterioration);
and 4) patient activity level. Following enrollment (day
0), controlled examinations occurred on days 2, 4, and 6.
At each visit the investigator recorded clinical status,
reviewed the patient’s diary, documented acetaminophen
consumption, and recorded information about adverse
events. 

There was a statistically significant decrease in the
primary outcome criteria (change in TSS from day 0 to
day 4) in the EPs 7630 group compared with the placebo
group. The decrease of TSS from baseline (day 0) to day
4 was 7.0 ± 2.4 points in the EPs 7630 group and 2.9 ±
2.4 points in the placebo group (P < 0.0001). On day 2,
TSS decreased from 10.3 ± 1.2 to 6.8 ± 2.2 in the EPs
7630 group compared to 9.7 ± 1.4 to 8.2 ± 2.8 in the
placebo group (P < 0.0001), suggesting an early
response in the EPS 7630 group.

A TSS of < 5 points on day 4 was seen in 76.7% of
patients in the EPs 7630 group compared with 34.3% of
subjects in the placebo group (P < 0.0001). A decrease
of at least 5 points by day 4 was seen in 91.8% in the
EPs 7630 group compared with 35.7% in the placebo
group. Rapid recovery, defined as fulfillment of second-
ary response criteria 1 and 2, was observed in 75.3% in
the EPs 7630 group and 32.9% in the placebo group (P <
0.0001). There also was an improvement seen in the
activity level of subjects in the EPs 7630 group, but not
in the placebo group. By day 6, the number of patients
returning to school was 80.8% in the EPs 7630 group
compared with 21.4% in the placebo group (P <
0.0001). Subjects in the EPs 7630 group consumed less
acetaminophen than did subjects in the placebo group.
No serious adverse events were reported. 
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Acute Bronchitis
To determine the efficacy of EPs 7630 for treating

acute bronchitis, 468 adult male and female subjects
(age ≥ 18 years) diagnosed with acute bronchitis for ≤
48 hours and having a Bronchitis Severity Score (BSS)
≥ 5 points were recruited for a randomized, double-
blind, placebo-controlled trial.12 Patients received either
EPs 7630 or placebo at a dose of 30 drops (1.5 mL)
three times per day for seven days. In the case of fever (≥
39° C), acetaminophen tablets (500 mg) were allowed. 

The primary outcome measure was change in the
BSS on day 7 compared to the baseline score. BSS
measures the following features of acute bronchitis:
cough, sputum, rales/rhonchi, chest pain during cough-
ing, and dyspnea. Each symptom was scored by an
investigator using a 5-point rating scale (0 = absent; 1 =
mild; 2 = moderate; 3 = severe; 4 = very severe). Sec-
ondary outcome measures included: 1) prospective
defined response criteria based on the BSS (A: BSS < 3
points; B: decrease of BSS ≥ 7 points; C: A+B); 2) treat-
ment outcome according to IMOS; 3) onset of treatment
effect; 4) consumption of acetaminophen; 5) change of
individual symptoms of BSS and further symptoms; 6)
patients’ health status using health-related quality-of-life
questionnaires (SF-12 Health Survey, EQ-5D); and 7)
questions about the complaints and satisfaction with
treatment using the Integrative Medicine Patient Satis-
faction Scale (IMPSS). Following enrollment (day 0),
controlled examinations occurred on day 3, 4, or 5, and
on day 7. At each visit the investigator recorded clinical
status, reviewed the patient’s diary, documented the con-
sumption of acetaminophen, and recorded the number of
adverse events. On day 7 there was a final assessment,
which included laboratory tests and sputum analysis. 

On day 7, BSS had decreased by 5.9 ± 2.9 in the EPs
7630 group and by 3.2 ± 4.1 in the placebo group com-
pared to baseline. The 95% confidence interval for the
difference of effects between the two treatment groups
(EPs 7630 minus placebo) was calculated as -3.359 to 
-2.060, showing a significant superiority of EPs 7630
over the placebo by day 7 (P < 0.0001). This statistically
significant difference was observed as early as the first
follow-up visit (day 3, 4, and 5) with a BSS score of 4.8
± 2.3 points in the EPs 7630 group compared with 6.2 ±
3.0 in the placebo group (P < 0.0001). In patients with
the highest BSS at baseline (BSS ≥ 8 points), there was a
statistically significant greater decrease in the BSS in the
EPs 7630 group (6.8 ± 2.7) compared with the placebo
group (4.5 ± 4.2) at day 7 (P < 0.0001). A BSS of < 3
points (response criteria A) was observed in 64% of
patients in the EPs 7630 group compared with 37.9% in
the placebo group (P < 0.0001). A decrease in BSS of 

at least 7 points (response criteria B) was observed 
in 43.3% of patients in the EPs 7630 group compared
with 23.0% of patients treated with the placebo at day 7
(P < 0.0001). 

Rapid recovery (defined as response criteria C) was
observed in 34.3% of EPs 7630 patients compared with
20.4% receiving the placebo (P < 0.0001). There was a
statistically significant improvement in the individual
symptoms of rales/rhonchi and chest pain during cough-
ing in the EPs 7630 group compared with the placebo
group (P < 0.0001). In the EPs 7630 group, cough disap-
peared or improved in 89.2% of patients compared with
56.6% of patients in the placebo group (P < 0.0001), and
sputum disappeared or improved in 66% of patients
compared with 47.7% of those in the placebo group (P <
0.0002). On day 7, fever had disappeared in 96.9% of
patients in the EPs 7630 group compared with 58.4% of
those in the placebo group (P < 0.0001). Patients in the
EPs 7630 group were able to return to work nearly two
days earlier than the placebo-treated group (P < 0.0001).
Adverse events were mild and similar in both groups:
8.6% in the EPs 7630 group and 6.8% in the placebo
group. These events included ear-nose-throat and respi-
ratory complaints, as well as mild gastrointestinal upset. 

Dosage and Formulation
To date, acute bronchitis and acute non-GABHS ton-

sillopharyngitis have been the primary conditions stud-
ied in controlled clinical trials. The recommended dose
of EPs 7630 for adults and children older than age 12 is
30 drops (1.5 mL) three times per day for seven days.
Children ages 6-12 may take 20 drops (1.0 mL) three
times per day. Unpublished observational studies have
suggested that children younger than age 6 may take 0.5
mL three times per day.6 An alcohol-free form of the
product is available and recommended for pediatric use.
Efficacy, dosage, and duration of treatment for persons
suffering from acute maxillary sinusitis as well as the
common cold should become clearer with the publica-
tion of results of recently completed clinical trials. 

Adverse Effects, Contraindications,
and Drug Interactions

Controlled clinical trials such as the two reviewed
above demonstrate that EPs 7630 is well-tolerated and
safe for the short-term treatment of acute bronchitis and
tonsillopharyngitis. Open-label, observational studies
with more than 2,500 adults and children suffering from
acute bronchitis, acute tonsillopharyngitis, or acute max-
illary sinusitis have found adverse events occurring in
1.2-15.5% of subjects.6 In only 1.6% of these cases was
there a probable or possible connection made to EPs
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7630. Adverse events have been largely mild, consisting
of gastrointestinal complaints and skin rash. 

The extract of P. sidoides root is contraindicated dur-
ing pregnancy and lactation as no specific data on preg-
nant or lactating women are available. To date, there are
no other contraindications or known drug interactions
with the root extract. 

Conclusion
P. sidoides root (EPs 7630) is a safe and effective

treatment option for acute bronchitis and acute non-
GABHS tonsillopharyngitis. Clinical studies suggest
that it limits both the severity and duration of these res-
piratory tract infections. This botanical remedy offers
health care professionals an alternative to antibiotics for
the acute treatment of these conditions. Future clinical
trials may also determine whether P. sidoides can be
used concomitantly with antibiotics to provide added
symptom relief. 

Recommendation
Clinicians can employ a specific extract of P.

sidoides, EPs 7630, for acute treatment of uncomplicat-
ed acute bronchitis and non-GABHS tonsillopharyngi-
tis. Such treatment can be recommended for adults and
children alike, but administration should be limited to no
more than seven days. Extracts of P. sidoides should not
administered to women who are pregnant or breastfeed-
ing, nor to children younger than age 6, pending further
research. [Editor’s note: Portions of this text were taken
with permission from the author’s review of Pelargoni-
um sidoides published in the peer-reviewed journal
HerbalGram.] ❖

Dr. Brown is the founder and director of Natural Product
Research Consultants, Inc. He serves on the Advisory
Board of the American Botanical Council and the Presi-
dent’s Advisory Board of Bastyr University. Dr. Brown
has served as an advisor to the Office of Dietary Supple-
ments at the National Institutes of Health. 
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Clinical Briefs
With Comments from Russell H. Greenfield, MD

Vitamin E and
Increased Mortality

Source: Miller ER, et al. Meta-analysis:
High-dose vitamin E supplementation may
increase all-cause mortality. Ann Intern Med
2005;142:in press. 

Goal: To evaluate a potential dose-
dependent effect of vitamin E on total
mortality via meta-analysis. 

Study design: Meta-analysis of ran-
domized, controlled trials with follow-
up longer than one year and occurrence
of at least 10 deaths in the trial. 

Subjects: A total of 19 clinical trials
published between 1993 and 2004 met
inclusion criteria (nine using vitamin E
alone, 10 using vitamin E combined
with other vitamins or minerals) and
included data on 135,967 people. 

Methods: Studies identified in PubMed
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and the Cochrane Clinical Trials Data-
base were independently abstracted by
three investigators. Authors of the origi-
nal publications were contacted if
required data were not available.

Results: Nine of the 11 trials utilizing
high-dose vitamin E (> 400 IU/d)
showed an increase in all-cause mortali-
ty compared to control. Dose-response
analysis showed a statistically signifi-
cant increase in total mortality with vita-
min E doses > 150 IU/d. 

Conclusion: High-dose (> 400 IU/d)
vitamin E supplementation should be
counseled against and avoided.

Study strengths: Focus on all-cause
mortality to avoid issues with miscod-
ing; influence of each individual trial
was proportional to number of deaths;
number of studies included in analysis;
two-way factorial design to try to
address use of other agents together
with vitamin E.

Study weaknesses: Difficult to extrap-
olate results to healthy adults or chil-
dren; high-dose trials often were small
and performed in people with chronic
illness, especially cardiovascular disease
(CVD); heterogeneity of trials (e.g., age
and number of subjects, chronic illness
vs. healthy, vitamin E dosage, use of
other supplements, differences in nutri-
tional status, length of follow-up).

Of note: Of the 36 trials initially identi-
fied, 12 were excluded because fewer
than 10 deaths were reported; mean age
of participants: 47-84 years; all but three
trials were placebo-controlled and dou-
ble-blind; vitamin E dosage range: 16.5-
2,000 IU/d (median dose: 400 IU/d);
overall use of vitamin E supplementa-
tion did not affect all-cause mortality
(risk ratio 1.01), but pooled risk analysis
showed a slight increased risk with
high- vs. low-dose vitamin E; in the
dose-response analysis, total mortality
progressively increased as vitamin E
dosage increased above 150 IU/d; all-
cause mortality decreased slightly in
subjects using less than 150 IU/d; the
largest studies included showed mini-
mal effects from vitamin E.

We knew that: Three recently pub-
lished meta-analyses that did not evalu-
ate dose-response relationships reported
no overall effect of vitamin E on sur-
vival; vitamin E may have pro-oxidant
effects at high doses, and may inhibit
glutathione S-transferases, which help
detoxify both drugs and endogenous
toxins; the ATBC study showed an
increased risk of hemorrhagic stroke
among participants using vitamin E;
average dietary intake of vitamin E 
is approximately 14 IU/d; the few pri-
mary prevention trials examining vita-
min E in healthy populations suggest
benefit.

Comments: Reviews of meta-analyses
do not typically appear in Alternative
Medicine Alert, but this particular arti-
cle was presented at a recent American
Heart Association meeting and has gen-
erated widespread interest and concern.
A number of published trials have
called into question the wisdom of vita-
min E supplementation, as did a recent
review of use of vitamin E for people
with CVD (see Alternative Medicine
Alert, September 2004). The results of
this meta-analysis suggest that doses of
vitamin E commonly found in many
multivitamins may be harmful to
patients, and also that doses of 150 IU/d
may offer benefits. However, if indeed
there is risk associated with high-dose
vitamin E supplementation, the thresh-
old at which risk increases is far from
firmly established. This paper raises
serious concern about the use of high-
dose vitamin E, but by itself presents
insufficient evidence to recommend
against any kind of vitamin E supple-
mentation. While the lack of utility of
vitamin E for people with established
CVD seems clear, more studies are
required to evaluate the use of vitamin E
in preventing illness. Until further data
become available, limit vitamin E
intake to ≤ 400 IU/d, less for those with
significant illness. 

What to do with this article: Give
copies to your peers. ❖

CME Questions
1. Fat contains more than twice as many calories per gram as

protein and carbohydrate. 
a. True
b. False 

2. Which of the following complementary therapies has been
investigated for use as a treatment for migraine headache? 
a. Feverfew 
b. Magnesium 
c. Riboflavin 
d. All of the above 

3. Pelargonium sidoides, for the treatment of acute bronchitis or
non-GABHS tonsillopharyngitis, should not be administered: 
a. for more than seven days. 
b. to pregnant or breastfeeding women. 
c. to children younger than age 6. 
d. All of the above

CME Instructions: Physicians participate in this
continuing medical education program by reading
the articles, using the provided references for further
research, and studying the CME questions. Partici-
pants should select what they believe to be the cor-
rect answers, then refer to the list of correct answers
to test their knowledge. To clarify confusion sur-
rounding any questions answered incorrectly, please
consult the source material. 

After completing this activity, participants must
complete the evaluation form provided at the end of
each semester (June and December) and return it in
the reply envelope provided to receive a certificate
of completion. When an evaluation form is received,
a certificate will be mailed to the participant. Answers:1. a, 2. d, 3. d.
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Strategies for Cold and Flu Season: 
Stopping the Spread of Germs

THE MAIN WAY THAT ILLNESSES LIKE COLDS AND FLU ARE SPREAD IS FROM PERSON TO PER-
son in respiratory droplets of coughs and sneezes. This is called “droplet spread.” This

can happen when droplets from a cough or sneeze of an infected person move through the
air and are deposited on the mouth or nose of people nearby. 

Sometimes germs are spread when a person touches respiratory droplets from another per-
son on a surface like a desk and then touches the eyes, mouth, or nose before washing his or
her hands. We know that some viruses and bacteria can live two hours or longer on surfaces
like cafeteria tables, doorknobs, and desks. 

How to stop the spread of germs
In a nutshell, take care to: 

• Cover your mouth and nose 
• Clean your hands often 
• Remind your children to practice healthy habits, too 

Cover your mouth and nose when coughing or sneezing
Cough or sneeze into a tissue and then throw it away. Cover your cough or sneeze if you

do not have a tissue. Then, clean your hands, and do so every time you cough or sneeze.

Clean your hands often
When available, wash your hands—with soap and warm water—then rub your hands vig-

orously together and scrub all surfaces (see Sidebar on page 2 for facts on handwashing fre-
quency). Wash for 15-20 seconds. It is the soap combined with the scrubbing action that
helps dislodge and remove germs. 

Alcohol-based hand wipes and gel sanitizers work, too
When soap and water are not available, alcohol-based disposable hand wipes or gel sani-

tizers may be used. You can find them in most supermarkets and drugstores. If using gel, rub
your hands until the gel is dry. The gel doesn’t need water to work; the alcohol in it kills the
germs on your hands. 

Antimicrobial effects of essential oils
Essential oils also have been shown to have strong antimicrobial properties and can be

used to stem the spread of germs in homes and classrooms (see Table). Essential oils can be
added to rinse waters and liquid soaps, or to cleaning sprays used to wipe down surfaces like
countertops, tables, doorknobs, and desks. A few drops of an essential oil also can be applied
to a cotton ball and placed near the spout of a steam humidifier to distribute the oil in the
humidifier’s steam mist. 
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Stopping the spread of germs in schools
The flu has caused high rates of absenteeism among

students and staff in our country’s 119,000 schools.
Influenza is not the only respiratory infection of concern
in schools—nearly 22 million schools days are lost each
year to the common cold alone. However, when children
practice healthy habits, they miss fewer days of school
(see Figure). Students need to get plenty of sleep and
physical activity, drink water, and eat good food to help
them stay healthy in the winter and all year. 

Source: Centers for Disease Control and Prevention.
Available at: www.cdc.gov/germstopper/home_work_
school.htm. Accessed Dec. 7, 2004. 
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Handwashing-Related 
Research Findings 

Results of a new survey, conducted by Wirthlin
Worldwide, show that many people still aren’t

washing their hands in public places, exposing others
to the risk of infection, despite recent outbreaks of
infectious diseases. 

Although illnesses as deadly as SARS and as trou-
blesome as the common cold or gastric distress can
be spread hand-to-hand, the survey sponsored by
the American Society of Microbiology, found that
many people passing through major U.S. airports
don’t wash their hands after using public facilities.
More than 30% of people using restrooms in New
York airports, 19% of those in Miami’s airport, and
27% of air travelers in Chicago aren’t stopping to
wash their hands. The survey, conducted by Wirthlin
Worldwide in August 2003, observed 7,541 people
in public washrooms in New York, Chicago, San
Francisco, Dallas, Miami, and Toronto.

U.S. airport observations contrast sharply with an
August 2003 Wirthlin telephone survey of 1,000
Americans, in which 95% said that they wash their
hands in public restrooms. The same phone survey,
which found only 58% of people say they wash their
hands after sneezing or coughing and only 77% say
they wash their hands after changing a diaper, high-
lights the seriousness of the problem. 

Source: Centers for Disease Control and Prevention.
Available at: www.washup.org/. Accessed Dec. 7,
2004. 

Essential Oils with 
Antimicrobial Effects

Among 14 products evaluated by Inouye S et al,
essential oils of the following botanicals had the high-
est antibacterial activity: 
• cinnamon bark, 
• lemongrass, 
• thyme oils,
• perilla, and
• peppermint oils. 

Sources: Inouye S, et al. Antibacterial activity of essential
oils and their major constituents against respiratory tract
pathogens by gaseous contact. J Antimicrob Chemother
2001;47:565-573; Inouye S, et al. Screening of the antibac-
terial effects of a variety of essential oils on respiratory
tract pathogens, using a modified dilution assay method. J
Infect Chemother. 2001;7:251-254.

Figure 

Cleaning hands keeps students in school
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Source: Centers for Disease Control and Prevention.
Available at: www.cdc.gov/germstopper/home_
work_school.htm. Accessed Dec. 7, 2004. 


